Identification of the pheophytin-QA-Fe domain of the reducing side of the photosystem II as the Cu(II)-inhibitory binding site.
Oxygen evolution by photosystem II membranes was inhibited by Cu(II) when 2,6-dichlorobenzoquinone or ferricyanide, but not silicomolybdate, was used as electron acceptor. This indicated that Cu(II) affected the reducing side of the photosystem II. The inhibition curves of Cu(II), o-phenanthroline and 3-(3,4-dichlorophenyl)-1,1-dimethylurea (DCMU), were compared; the inhibitory patterns of Cu(II) and o-phenanthroline were very similar and different in turn from that of DCMU. Cu(II) did not eliminate or modify the electron paramagnetic resonance signal at g = 8.1 ascribed to the non-heme iron of the photosystem II reaction center, indicating that the inhibition by Cu(II) was not the result of the replacement of the iron by Cu(II). Controlled trypsin digestion of thylakoid membranes inhibited oxygen evolution using 2,6-dichlorobenzoquinone, but had no effect when using ferricyanide or silicomolybdate. Using ferricyanide, oxygen evolution of trypsin-treated thylakoids was insensitive to DCMU but became even more sensitive to Cu(II) and o-phenanthroline than nontreated thylakoids; however, trypsinized thylakoids were insensitive to inhibitors in the presence of silicomolybdate. We conclude that Cu(II) impaired the photosystem II electron transfer before the QB niche, most probably at the pheophytin-QA-Fe domain.